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Compliance effects in a randomised controlled trial of yoga for chronic
low back pain: a methodological study
H.E. Tilbrook ∗, C.E. Hewitt, J.D. Aplin 1, A. Semlyen, A. Trewhela, I. Watt, D.J. Torgerson
York Trials Unit, Department of Health Sciences, University of York, York, UK
bstract
tudy  design  Methodological study nested within a multicentre randomised controlled trial (RCT) of yoga plus usual general practitioner
GP) care vs usual GP care for chronic low back pain.
bjective  To explore the treatment effects of non-compliance using three approaches in an RCT evaluating yoga for low back pain.
ummary  of  background  data  A large multicentre RCT using intention-to-treat (ITT) analysis found that participants with chronic low
ack pain who were offered a 12-week progressive programme of yoga plus usual GP care had better back function than those offered usual
P care alone. However, ITT analysis can underestimate the effect of treatment in those who comply with treatment. As such, the data were
nalysed using other approaches to assess the problem of non-compliance. The main outcome measure was the self-reported Roland Morris
isability Questionnaire (RMDQ).
ethods Complier average causal effect (CACE) analysis, per-protocol analysis and on-treatment analysis were conducted on the data of
articipants who were fully compliant, predefined as attendance of at least three of the first six sessions and at least three other sessions. The
nalysis was repeated for participants who had attended at least one yoga session (i.e. any compliance), which included participants who were
ully compliant. Each approach was described, including strengths and weaknesses, and the results of the different approaches were compared
ith those of the ITT analysis.
esults For the participants who were fully compliant (n  = 93, 60%), a larger beneficial treatment effect was seen using CACE analysis
ompared with per-protocol, on-treatment and ITT analyses at 3 and 12 months. The difference in mean change in RMDQ score between
andomised groups was −3.30 [95% confidence interval (CI) −4.90 to −1.70, P  < 0.001] at 3 months and −2.23 (95% CI −3.93 to −0.53,
 = 0.010) at 12 months for CACE analysis, −3.12 (95% CI −4.26 to −1.98, P  < 0.001) at 3 months and −2.11 (95% CI −3.33 to −0.89,
 = 0.001) at 12 months for per-protocol analysis, and −2.91 (95% CI −4.06 to −1.76, P  < 0.001) at 3 months and −2.10 (95% CI −3.31 to
0.89, P  = 0.001) at 12 months for on-treatment analysis. For the participants who demonstrated any compliance (n  = 133, 85%), the results
ere generally consistent with the fully compliant group at 3 months, but the treatment effect was smaller. The difference in mean change
n RMDQ score between randomised groups was −2.45 (95% CI −3.67 to −1.24) for CACE analysis, −2.30 (95% CI −3.43 to 1.17) for
er-protocol analysis and −2.15 (95% CI −3.25 to −1.06) for on-treatment analysis, which was slightly less than that for ITT analysis. In
ontrast, at 12 months, per-protocol and on-treatment analyses showed a larger treatment effect compared with CACE and ITT analyses: per
rotocol analysis −1.86 (95% CI −3.02 to −0.71), on-treatment analysis −1.99 (95% CI −3.13 to −0.86) and CACE analysis −1.67 (95%
I −2.95 to −0.40).
onclusion  ITT analysis estimated a slightly smaller treatment effect in participants who complied with treatment. When examining
ompliance, CACE analysis is more rigorous than per-protocol and on-treatment analyses. Using CACE analysis, the treatment effect was
arger in participants who complied with treatment compared with participants who were allocated to treatment, and the difference between
TT and CACE analyses for the fully compliant group at 3 months was small but clinically important. Per-protocol and on-treatment analyses
ay produce unreliable estimates when the effect of treatment is small.
nternational  Standard  Randomised  Trial  Number  Register  ISRCTN 81079604. 2013 Chartered Society of Physiotherapy. Published by Elsevier Ltd. 
eywords: Compliance effects; CACE analysis; Per-protocol analysis; On-treatme
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Intention-to-treat (ITT) analysis is widely recommended
nd the accepted method for analysing outcome data in ran-
omised controlled trials. In ITT analysis, all patient data
re analysed in the original group to which they were ran-
omised, irrespective of whether or not they completed the
ull treatment or intervention on offer. ITT analysis therefore
llows comparison of the effectiveness of treatment(s) offered
ather than treatment(s) received, and is useful to policy mak-
rs who need to make a decision about whether to make
 treatment available based on its effectiveness. ITT anal-
sis reflects what would actually happen in clinical practice.
owever, if patients do not complete the full treatment, ITT
nalysis underestimates the treatment effect in patients who
omplied, and therefore does not answer the question ‘What
s the effect of the treatment in individuals who comply with
reatment?’. Other analyses may be considered to address the
roblem of non-compliance in trials [1].
Per-protocol analysis only compares the data for partic-
pants who complied with their randomised treatment (i.e.
ata for patients who did not comply are excluded). On-
reatment analysis compares the data for participants by the
reatment they received, regardless of the group to which
hey were randomised. In both these analyses, the effects of
andomisation are lost, which can potentially introduce bias
nd consequently threaten the internal validity of the results.
onsolidated Standards of Reporting Trials (CONSORT) [1]
dvises that, in cases where per-protocol analysis is reported,
t should be described as a ‘non-randomised, observational
omparison’ [2,3]. On-treatment analysis is not discussed in
ONSORT, but the present authors believe that the principles
or per-protocol analysis should apply.
An alternative to per-protocol and on-treatment analyses,
hich respects randomisation, is complier average causal
ffect (CACE) analysis. CACE analysis is a measure of the
ausal effect of a treatment or intervention on the people who
eceived it as intended by the original group allocation. In this
nalysis, compliers in the intervention group are compared
ith a like-for-like group in the control group. As CACE
nalysis retains the initial randomisation, it overcomes the
roblems faced by per-protocol and on-treatment analyses.
A recent randomised trial of yoga for chronic low back
ain, conducted by the authors, compared 12 classes of a
pecialised programme of yoga plus usual general practi-
ioner (GP) care with usual GP care [4]. One hundred and
fty-six participants were randomised to yoga plus usual GP
are and 157 participants were randomised to usual GP care
lone. Full compliance was predefined as attendance of at
east three of the first six classes and at least three other classes
5]. Ninety-three (60%) participants were fully compliant,
0 (26%) participants attended at least one class but did not
eet the definition of full compliance, and 23 (15%) partic-pants did not attend any classes. Outcomes were analysed
nd reported using ITT analysis [4], but given that 40% of
he participants did not comply with the intervention, it was
n
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onsidered that this approach provided a diluted estimate.
he aim of the present study was to explore the effect of non-
ompliance in the yoga trial, and compare the treatment effect
sing three different analyses: per-protocol, on-treatment and
ACE analyses. Observational comparisons were included as
ecent trials have reported using per-protocol analysis [6,7].
he results of these analyses were compared with the results
f the ITT analysis from the main trial to determine how
uch ITT analysis underestimated the treatment effect. The
oga trial data provided the opportunity to explore how the
ata responded under different analyses. It was predicted
hat CACE analysis would provide a more reliable and con-
ervative estimate of treatment effect than per-protocol and
n-treatment analyses, as random allocation is ignored in the
atter two types of analysis.
ethods
Full details of the trial have been reported elsewhere [4].
riefly, participants were recruited from primary care from
ve areas of the UK. Eligible participants were randomised
qually to receive 12 classes of a specialised programme of
oga plus usual GP care or usual GP care alone. All partici-
ants remained under the care of their GP and received usual
ational Health Service treatments, such as GP consultations,
rescribed painkillers and referral to physiotherapy [8]. Both
roups received a copy of ‘The back book’ [9]. Eligible partic-
pants completed postal questionnaires at baseline, 3 months
immediately post intervention), 6 months and 12 months.
he main outcome was back function, measured using the
oland Morris Disability Questionnaire (RMDQ) [10] at 3-
onth follow-up. Data on class attendance were collected
rom class registers, and details of home practice were col-
ected from the postal questionnaires. Allowing for a 20%
oss to follow-up, the authors sought to recruit 262 partici-
ants (131 in each group) [11]. In total, 313 participants were
ecruited.
eﬁnition of  full  compliance
Full compliance was predefined as attendance of at least
hree of the first six classes and at least three other classes
11]. At the initial trial design phase, the designer of the ‘Yoga
or Healthy Lower Backs’ programme (AT) and the other
oga consultants (AS and JDA) estimated that if participants
dhered to these minimum criteria, they could be said to
ave ‘received sufficient yoga’ as a self-management toolkit
hat would be likely to show long-term improvements, rather
han just having been ‘offered some yoga’ for short-term
elief. The course involved 12 classes that gradually and
rogressively introduced participants to more complex – but
evertheless still gentle and suitable for beginners – yoga
y building on previous knowledge and skills. However,
he definition was subjective and the exact level at which
he programme might be effective could not be known. All
258 H.E. Tilbrook et al. / Physiotherapy 100 (2014) 256–262
Randomised (n=313) 
(A) Yoga (n=156) 
(A1) Fully compliant  
n=93 (60%) 
(A2) Partially compliant   
n=40 (26%) 
Did not attend any sessions  
n=23 (15%) 
(B) Usual GP care (n=157) 
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Randomised (n=313) 
(A) Yoga (n=156) 
(A1) Attended one or more sessions  
n=133 (85%) 
(A2) Did not attend any sessions  
n=23 (15%) 
(B) Usual GP care (n=157) 
Fig. 2. Treatment profile of the yoga trial – any compliance. GP, general
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explored in its continuous form with estimation using instru-
mental variables [15]. Using the continuous compliance data,ig. 1. Treatment profile of the yoga trial – fully compliant. GP, general
ractitioner.
articipants allocated to the yoga group received a relaxation
D regardless of whether or not they attended a class. Par-
icipants who attended at least one class were given a yoga
anual with details on how to practice the yoga and how to
ake care of their backs, and therefore had the opportunity to
ractice the yoga at home. Therefore, the analysis was re-run
sing ‘any compliance’, defined as attendance of one or
ore classes. It was estimated that this would provide a more
onservative estimate of treatment effect compared with
he participants who were fully compliant. The opportunity
or contamination in this trial was minimised as the yoga
rogramme was not available outside of the trial.
nalysis
TT analysis
The findings from the main trial using an ITT analysis,
hich are reported here for comparison with the results of
he other analyses, were taken directly from the published
aper [4]. This analysis was conducted using a linear mixed
odel comparing changes in RMDQ scores from baseline
ver time. Time was treated as a categorical variable and was
ncluded as a fixed effect in addition to group, age, sex, eli-
ibility RMDQ score, class preference (stratification factor),
roup and time interaction, and duration of back pain. The
TT analysis compared Group A (all participants allocated to
oga) with Group B (all participants allocated to usual GP
are) (see Fig. 1).
er-protocol and  on-treatment  analyses
ully compliant  group
For the per-protocol analysis, the 63 participants who didot meet the definition of full compliance, including those
ho did not attend any yoga sessions, were excluded from the
nalysis, and the remaining intervention group was compared
i
t
gractitioner.
ith the usual GP care group (A1 vs B in Fig. 1). For the on-
reatment analysis, the 23 participants who did not attend any
oga sessions and the 40 participants who attended at least
ne session but were not fully compliant plus the usual GP
are group were compared with the remaining intervention
roup participants (A1 vs A2 + B in Fig. 1).
ny compliance  group
For the per-protocol analysis, the 23 participants who did
ot attend any yoga sessions were excluded from the analysis,
nd the remaining intervention group was compared with the
sual GP care group (A1 vs B in Fig. 2). In the on-treatment
nalysis, the 23 participants who did not attend any yoga
essions plus the usual GP care group were compared with
he remaining intervention group participants (A1 vs A2 + B
n Fig. 2).
ACE  analysis
For the CACE analysis, an instrumental variable approach
as used, with the ivreg command in Stata, StataCorp LP,
exas, USA [12,13]. The model was extended to include
ge, sex, baseline RMDQ score, class preference (strati-
cation factor) and duration of back pain. The analyses
ere repeated for the change from baseline at 3 and 12
onths. For this analysis, it was assumed that members
f the control group had the same probability of non-
ompliance as members of the intervention group, and
eing offered the treatment had no effect on outcome
14].
The effect of the number of yoga sessions attended wast was assumed that the causal effect of d  sessions is propor-
ional to the number of sessions (e.g.  12 sessions are twice as
ood as six sessions).
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Table 1
Full compliance: results of compliance using different approaches.
Approach Between-group difference in mean change in RMDQ score from baseline (95% CI)a
Month 3 Month 12
ITT −2.17 (−3.31 to −1.03), P < 0.001 −1.57 (−2.71 to −0.42), P = 0.007
CACE −3.30 (−4.90 to −1.70), P < 0.001 −2.23 (−3.93 to −0.53), P = 0.010
Per-protocol −3.12 (−4.26 to −1.98), P < 0.001 −2.11 (−3.33 to −0.89), P = 0.001
On-treatment −2.91 (−4.06 to −1.76), P < 0.001 −2.10 (−3.31 to −0.89), P = 0.001
ITT, intention to treat (Estimate from Tilbrook et al., 2011); CACE, complier average causal effect; CI, confidence interval.
Results are for the Roland Morris Disability Questionnaire (RMDQ).
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A minus sign indicates better health in the yoga group. A higher score indic
a Adjustments were made for age, sex, baseline score, class preference an
esults
ompliance  overview
Of the 156 participants randomised to yoga, 93 (60%) par-
icipants attended at least three of the first six sessions and at
east three other sessions (i.e. were fully compliant), 40 (26%)
articipants attended at least one class but were not fully com-
liant, and 23 (15%) participants did not attend any classes
Table A, see online supplementary material). Of the 156
ndividuals randomised to yoga, 133 (85%) attended at least
ne class [93 (60%) + 40 (26%)]. Of the 102 participants who
eported practising yoga at home at 3 months and the 74 par-
icipants who reported practising yoga at home at 12 months,
ore than half had attended nine or more classes (Table A,
ee online supplementary material). Data were missing for
he question about home practice, and of the 30 participants
ho did not answer the question about home practice at 3
onths and 30 participants who did not answer the question
bout home practice at 12 months, over 70% had attended
wo or fewer classes.
mpact of  compliance  on  treatment  estimates
ully compliant  group
The difference in mean change in RMDQ score betweenhe groups with adjustments for non-compliance for CACE
nalysis was −3.30 (95% CI −4.90 to −1.70, P  < 0.001) at
 months and −2.23 (95% CI −3.93 to −0.53, P  = 0.01) at
2 months (Table 1). The CACE estimates were larger than
t
a
(
−
able 2
ny compliance: results of compliance using different approaches.
pproach Between-group differenc
Month 3 
TT −2.17 (−3.31 to −1.03), P < 0.001 
ACE −2.45 (−3.67 to −1.24), P < 0.001 
er-protocol −2.30 (−3.43 to −1.17), P < 0.001 
n-treatment −2.15 (−3.25 to −1.06), P < 0.001
TT, intention to treat (Estimate from Tilbrook et al., 2011); CACE, complier avera
esults are for the Roland Morris Disability Questionnaire (RMDQ).
 minus sign indicates better health in the yoga group. A higher score indicates bet
a Adjustments were made for age, sex, baseline score, class preference and duratter health.
ion of back pain.
he ITT estimates, demonstrating a greater benefit of yoga
mongst participants who were fully compliant.
ny compliance  group
The difference in mean change in RMDQ score between
he groups with adjustments for non-compliance for CACE
nalysis was −2.45 (95% CI −3.67 to −1.24, P  < 0·001) at
 months and −1.67 (95% CI −2.95 to −0.40, P  = 0.01) at
2 months (Table 2). The CACE estimates were larger than
he ITT estimates, demonstrating a greater benefit of yoga
mongst participants who attended one or more sessions.
Modelling the continuous compliance measure of the
umber of sessions attended showed that, for each extra
ession, the mean change in RMDQ score was −0.31 (95%
I −0.46 to −0.16, P < 0.001) at 3 months and −0.21 (95%
I −0.37 to −0.05, P  = 0.01) at 12 months.
omparison  of  treatment  effects  using  three  different
nalyses for  non-compliance
ully compliant  group
The estimated between-group differences in mean change
n RMDQ score for ITT, CACE, per-protocol and on-
reatment analyses are reported in Table 1 and Fig. 3. At 3
onths, the ITT analysis suggested a −2.17 (95% CI −3.31
o −1.03) mean change in RMDQ score from baseline, and
he per-protocol, on-treatment and CACE analyses suggested
 larger effect: −3.12 (95% CI −4.26 to −1.98), −2.91
95% CI −4.06 to −1.76) and −3.30 (95% CI −4.90 to
1.70), respectively. The same pattern in results was seen
e in mean change in RMDQ score from baseline (95% CI)a
Month 12
−1.57 (−2.71 to −0.42), P = 0.007
−1.67 (−2.95 to −0.40), P = 0.01
−1.86 (−3.02 to −0.71), P = 0.002
−1.99 (−3.13 to −0.86), P = 0.001
ge causal effect; CI, confidence interval.
ter health.
ion of back pain.
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 Stud y
 Estimate
 (95% CI)
 (1) 3 mon ths:  fully complian t
 ITT (Tilbrook et  al 2011)  -2.17 (-3.31,-1.03)
 CACE  -3.30 (-4.90,-1.70)
 Per-protocol  -3.12 (-4.26,-1.98)
 On-treatmen t  -2.91 (-4.06,-1.76)
 (2) 3 mon ths:  any compliance
 ITT (Tilbrook et al 2011)  -2.17 (-3.31,-1.03)
 CACE  -2.45 (-3.67,-1.24)
 Per-protocol  -2.30 (-3.43,-1.17)
 On-treatmen t  -2.15 (-3.25,-1.06)
 (3) 12 months: f ully compliant
 ITT (Tilbrook et  al 2011)  -1.57 (-2.71,-0.42)
 CACE  -2.23 (-3.93,-0.53)
 Per-protocol  -2.11 (-3.33,-0.89)
 On-treatmen t  -2.10 (-3.31,-0.89)
 (4) 12 months:  any compliance
 ITT (Tilbrook et  al 2011)  -1.57 (-2.71,-0.42)
 CACE  -1.67 (-2.95,-0.40)
 Per-protocol  -1.86 (-3.02,-0.71)
 On-treatmen t  -1.99 (-3.13,-0.86)
                                                              Favours Intervention                                              Favours Control 
                      Mean difference in Roland Morris Disability Questionnaire scores at 3 and 12 months with 95% confidence 
intervals. A  smaller square indicates a more precise treatment e ffect. 
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wig. 3. Forest plot comparing results of intention-to-treat (ITT) analysis wit
t 12 months; the ITT analysis suggested a −1.57 (95% CI
2.71 to −0.42) mean change in RMDQ score from base-
ine, and the per-protocol, on-treatment and CACE analyses
uggested larger effects: −2.11 (95% CI −3.33 to −0.89),
2.10 (95% CI −3.31 to −0.89) and −2.23 (95% CI −3.93
o −0.53), respectively.
ny compliance  group
The estimated between-group differences in mean change
n RMDQ score for ITT, CACE, per-protocol and on-
reatment analyses are reported in Table 2 and Fig. 3. At 3
onths, the ITT analysis suggested a −2.17 (95% CI −3.31
o −1.03) mean change in RMDQ score from baseline, and
he per-protocol and CACE analyses suggested a larger effect:
2.30 (95% CI −3.43 to −1.17) and −2.45 (95% CI −3.67
o −1.24), respectively. The on-treatment analysis suggested
 similar effect to the ITT analysis [−2.15 (95% CI −3.25 to
1.06)]. A slightly different pattern in results was seen at 12
onths; the ITT analysis suggested a −1.57 (95% CI −2.71
o −0.42) mean change in RMDQ score from baseline, and
he per-protocol and on-treatment analyses suggested larger
ffects: −1.86 (95% CI −3.02 to −0.71) and −1.99 (95%
I −3.13 to −0.86), respectively. The CACE estimate was
etween the ITT, per-protocol and on-treatment estimates at
1.67 (95% CI −2.95 to −0.40).
For CACE analysis, the difference in mean scores betweenhe groups with adjustments for non-compliance was −3.30
95% CI −4.90 to −1.70, P  < 0.001) at 3 months and −2.23
95% CI −3.93 to −0.53, P  = 0.01) at 12 months. When par-
ial attenders were included as compliers, compliance was
o
n
t
rlier average causal effect (CACE), per-protocol and on-treatment analyses.
33 (85%) and the estimated causal effect was smaller as it
as averaged over a larger group (3 months: −2.45, 95% CI
3.67 to −1.24, P < 0.001; 12 months: −1.67, 95% CI −2.95
o −0.40, P = 0.01).
iscussion
ITT analysis consistently estimated a slightly smaller
reatment effect of yoga among participants who attended
ne or more sessions and who were fully compliant com-
ared with CACE, per-protocol and on-treatment analyses,
xcept for one instance; ITT analysis estimated a slightly
arger treatment effect compared with on-treatment analy-
is at 3 months for the participants who demonstrated any
ompliance, which is contrary to the result expected. The
reatment effects for participants who were fully compliant
re larger than those for the participants who demonstrated
ny compliance at both time points and for each analysis,
hich indicates that those who were fully compliant with
he treatment had better outcomes. Indeed, there was a pat-
ern to suggest that, on average, there was an additional
eneficial effect of yoga for each class attended. The ran-
omisation process ensures balance across groups, and it
as expected that there would be participants in both groups
hose backs improved to a smaller or larger degree. In the
n-treatment analysis, the data for the individuals who did
ot comply (i.e. did not attend any classes) were moved to
he control group and therefore the balance achieved by the
andomisation process was lost. ITT analysis suggests that
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he treatment effect would be at its greatest immediately
fter the intervention (3 months). There was a difference
n the mean change score of −1.13 between CACE and
TT analyses, favouring CACE analysis, for the partici-
ants who were fully compliant at 3 months, which is at
he bottom of the range of what is recognised as clinically
mportant [16,17]. No other comparisons with ITT analysis
ith 3- and 12-month data gave clinically important differ-
nces.
It was anticipated that the effect sizes calculated using
er-protocol and on-treatment analyses would be larger than
hose using CACE and ITT analyses, as the former two
nalyses are likely to produce more biased estimates. How-
ver, this effect was only observed when the treatment
ffect was smaller (i.e. in the participants who demon-
trated any compliance at 12 months). Indeed, on-treatment
nalysis was not as predicted for the participants who
emonstrated any compliance at 3 months. Whilst the
ffect size was very close to the other estimates, it was
lightly less than that for ITT analysis. Again, this might
e explained by a smaller effect size producing a biased
stimate.
Apart from the participants who demonstrated any com-
liance at 12 months, CACE analysis gave a larger treatment
ffect but the differences between CACE, per-protocol and
n-treatment analyses were small. The largest difference in
reatment effect was observed between ITT and CACE analy-
es in participants who were fully compliant, which indicates
hat ITT analysis estimated a smaller treatment effect in par-
icipants who comply and this was only clinically important
t 3 months.
omparison  with  other  trials  estimating  compliance
A review of the literature revealed few trials evaluating
usculoskeletal conditions that reported per-protocol analy-
is and none that reported CACE analysis. A trial of Iyengar
oga therapy for low back pain undertook a per-protocol anal-
sis in addition to ITT analysis [6]. Per-protocol analysis
howed greater improvements in back function, as measured
y the Oswald Disability Index, compared with ITT anal-
sis at both follow-ups. A trial of the Alexander technique
eported no ‘meaningful change in the results’ when only
hose participants who adhered were included, but this trial
id not describe the analysis nor report the results [16].
 trial comparing manual therapy and exercise therapy in
steoarthritis of the hip or knee conducted per-protocol and
TT analyses. However, uncertainty about the accuracy of
he data from the self-reported measure of compliance meant
hat the authors expressed caution in interpreting the results
7].trengths
This was a large trial, and by collecting data on com-
liance, it was possible to estimate the effect of the
b
m
c
tpy 100 (2014) 256–262 261
ntervention for participants who were compliant using
ifferent approaches. The study found that the different
pproaches give different but similar results, and that ITT
nalysis generally provides a more conservative treatment
ffect.
imitations
The study definition of ‘any compliance’ was subjective
nd very conservative. Participants were considered to be
ompliant if they had attended at least one session, as all
articipants attending at least one class would have had the
pportunity to practice yoga at home. However, whilst some
articipants who had attended no sessions did practice yoga
t home, the general finding was that the greater number of
lasses attended, with the exception of those attending 12
lasses, the more likely participants were to report practis-
ng yoga at home. Therefore, whilst ITT analysis was found
o estimate a slightly smaller treatment effect for yoga in
articipants who attended one or more sessions, the esti-
ates produced by the other analyses varied according to
he definition of compliance.
In future, in studies where non-compliance might be
n issue, consideration should be given to include CACE
nalysis. In the present trial, measures were taken to
educe non-compliance, such as asking participants to indi-
ate which classes and times they could attend. However,
on-compliance was still observed for a variety of rea-
ons. For future trials of group yoga sessions, trialists
ay also want to consider inflating power calculations to
ake account of low compliance, so that a more accu-
ate estimate of treatment effect can be obtained by ITT
nalysis.
onclusions and  recommendations
When examining the effect of treatment on participants
ho were compliant, CACE analysis is the only approach
hat respects randomisation. Per-protocol and on-treatment
nalyses are more likely to produce biased estimates than
ACE analysis, and CACE analysis showed a larger benefi-
ial treatment effect in all but one of the analyses. However,
ifferences in treatment effect between CACE, per-protocol
nd on-treatment analyses were small. In CACE analysis,
he treatment effect was larger in participants who com-
lied with treatment compared with participants allocated
o treatment; and the difference between ITT and CACE
nalyses at 3 months for participants who were fully com-
liant was clinically important, although small. Per-protocol
nd on-treatment analyses may produce unreliable estimates
hen the effect of treatment is small. CACE analysis could
e considered in trials in which compliance with treat-
ent is low. In anticipation of such cases, trialists should
onsider a definition of compliance at the start of the
rial.
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